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5 FIELD OF THE INVENTION 

[0001] The present invention relates to an image scanner (hereinafter referred to 
as scanner) or the like image readers, or a copying machine or the like image 
forming devices. More specifically, the present invention relates to an image 
10 reader which reads images without being affected by dispersed paper dusts or toner 
particles at the reading section, and a sheet feeder which avoids overlaid supply of 
sheets. 



15 BACKGROUND OF THE INVENTION 

[0002] In a certain type of scanner s scanner where a mother document sheet 
moves to be read, the sheet sent out from a stack of sheets kept in a hopper is 
scanned while it passes en- across a reading glass plate provided in a reading line. 
20 The images on a mother document sheet are read out by an optical scanning system 
to be converted into electronic data. 

[0003] Since the sheets are transferred at a relatively high speed, paper du s ts 
dust and fine toner particles are readily generated therefrom and disperse, such fine 
dusts -dust are attracted electro-statically en-te- onto the surface of the reading glass 

25 plate and the platen roller guiding the sheets. When the sheets are scanned for 
reading, these -the particles and duste -dust ill-affect the quality of image quality 
substantially, resulting in disturbing black lines or white-outs on a scanned image. 
[0004] The- An image read e rs are reader is p rovided with a sheet feeder for 
feeding sheets stacked in a hopper to the reading section. The sheet feeder picks 

30 up a sheet for delivery, one by one from the uppermost sheet of the stack. Most of 
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the sheet feeders are equipped with a mechanism for preventing overlaid supply of 
sheets caused by mutual friction among the sheets. A sheet feeder having such a 
mechanism for preventing the overlaid sheet supply has been disclosed in Japanese 
Patent Laid-open Publication No. 4-286558. 
5 [0005] FIG. 20 shows an~a_schematic concept of a conventional sheet feeder. 
The sheet feeder as disclosed in the above-described laid-open patent is structured 
almost the same. 

[0006] Referring to FIG 20, a hopper 10 for keeping holding mother document 
sheets or the like sheets P is provided at the reference end of a reading line, and a 

10 supply roller 20 is provided just above the hopper 10 for picking up the uppermost 
sheet for delivery. The hopper 10 is pushed upward by the force of a spring 30 so 
that the stack of sheets P is pressed to make contact with the supply roller 20. 
Because of friction with the roller surface, only a sheet locating located at the 
uppermost layer of the stack is sent out and delivered. Even when the stacking 

15 height of the sheets P varies, the spring 30 maintains the pressing force towards the 
supply roller 20 at substantially the same level. 

[0007] At the outgoing side of the hopper 10, transfer rollers are provided, for 
example, fefMn three stages 40, 50 and 60, for carrying the sheet P to the reading 
position. The sheet P coming out of the hopper 10 is nipped and pulled by the 
20 rollers for transfer. Between the hopper 10 and the first stage transfer rollers 40, a 
separation roller 70 and a retardation roller 80 are provided as means for preventing 
overlaid sheet transfer. 

[0008] The overlaid sheets- sheet transfer prevention mechanism formed of the 
rollers 70 and 80 has been known among the image readers and the copying 

25 machines. The roller 80 is attached via a torque limiter 100 around a main shaft 
90, which is driven by a driving motor (not shown) in a direction as indicated with 
an arrow in the drawing. The main shaft 90 is coupled with a driving motor (not 
shown), which is shared in common with the roller 70. The main shaft 90 is 
pushed upward (in FIG. 20) by a spring, in order to provide a nipping force in 

30 combination with the roller 70. The torque limiter 100 works as such: when one 
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of the sheet sheets P is sent out from the supply roller 20 for one sheet , the roller 80 
revolves in compliance with the revolving torque of the roller 70 to carry the sheet 
forward; whereas, when the she e t two or more overlaid sheets P fs-are sent out-fer 
two or more number of sheets ov e rlaid , the roller 80 revolves in the direction as 
5 indicated with an arrow to push the lower of the overlaid sheets back to the hopper 
10. 

[0009] In the above-described conventional mechanism, however, the supply 
roller 20 is-always staving stays on the stacked sheets P kep^ held in the hopper 10 
maintaining and maintains contact thereon. Such an arrangement may impair the 

10 full functioning of the anti-overlaid transfer mechanism formed with the roller 70 
and the roller 80. Namely, if the supply roller 20 is always in contact with the 
sheet P, it narrows the functioning range of the anti-overlaid transfer performance 
implemented by taking advantage of the relative relationship between the pressing 
force of roller 80 and the slip torque. It is difficult for the conventional mechanism 

15 to provide an optimized anti-overlaid transfer operation; as the result, the reliability 
in the prevention of overlaid sheet transfer is limited. 

[0010] Furthermore, the conventional roller 80 uses a torque limiter 100 of 
fixed torque value, which i s not possible to change for which the operating torque 
cannot be changed . 

20 [0011] Meanwhile, various kinds of document sheets come to the image 
scanners or the like devices; the sheets widely varying in the material, the 
thickness and the friction coefficient. 

[0012] The sheet to sheet friction coefficient \x ranges approximately from 0. 3 
- 0. 7. The high |i papers are liable to cause the overlaid sheet transfer. In 

25 order to prevent the overlaid sheet transfer with the high papers, the roller 80 
needs to have a high retardation torque and the contact pressure also needs to be 
high. However, the roller 80 provided with the above-described torque and 
pressure is likely to induce overlaid sheet transfer with the low (i papers, and the 
papers might suffer from a-substantial damage. 

30 [0013] Thus, the torque limiter 100, whose operating torque is fixed and 



invariable, may not be able to provide tbe-a_sufficient anti-overlaid sheet transfer 
mechanism, working in combination with the roller 70. If an overlaid sheet 
transfer happens even once in an image scanner, where a number of mother 
document sheets are read out into the form of electronic data, the data are stored 
5 as they are and the stored data remain incomplete and defective. Thus the 
overlaid sheet transfer is a serious problem to be solved. 

[0014] The present invention aims to offer an image reader, in which the 
reading glass plate and the platen roller are prevented from attracting paper dust 
and toner particles in order to read out quality images without being influenced 
10 ther e from thereby . 

[0015] The present invention also aims to offer a sheet feeder used for image 
reading devices, which eliminates the overlaid transfer of document sheets for a 
number of sheets. 

15 SUMMARY OF THE INVENTION 

[0016] An image reader in accordance with the present invention comprises a 
reading glass plate facing te-an optical scanning system for reading a mother 
document sheet and a platen roller provided opposing opposite to the reading 
20 glass plate. In the image reader, the reading glass plate is provided with an 
electro-conductive treatment on the surface and is grounded, and the platen roller 
is provided with a grounded electricity escaping brush making contact thereon. 
[0017] In the image reader of the present invention, sticking of paper dusts 
dust and toner particles on the reading glass plate and the platen roller can be 
25 prevented, enabling reading of a high quality image. 

[0018] Furthermore, the image reader of the present invention is equipped with 
a sheet feeder, which comprises: 

a first separation roller provided in the middle as viewed in the sheet 
transfer direction, 

30 a-second and a-third separation rollers provided respectively at the right 
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and the left of the first separation roller, 

a retardation roller which nips the sheet in cooperation with the first 
separation roller, and prevents overlaid transfer of the sheets by taking advantage 
of aj)uilt-in torque limiter, and 
5 a pair of corrugation rollers provided on the shaft of the retardation roller 

at locations, respectively, corresponding to a place between the first separation 
roller and the second separation roller and a place between the first separation 
roller and the third separation roller. 

[0019] The corrugation rollers are eccentric to the shaft, and they can make 
10 intrusion into spaces between the first, second and third separation rollers, after 
the first separation roller and the retardation roller nip the sheet. 
[0020] A sheet separation mechanism in accordance with the present invention 
offers an ideal sheet separation through an optimized combination of advantages 
of the retardation roller and the corrugation roller and compensation of each 
15 others' weak points. 

[0021] A sheet feeder in accordance with the present invention is further 
provided with a mechanism which temporarily lifts the supply roller from the 
sheet surface, after the separation roller and the retardation roller nipped nip the 
sheet. 

20 [0022] A sheet feeder in accordance with the present invention is further 
provided with a plurality of torque limiters each having different torque value set 
therein disposed between a retardation roller and a shaft for driving the retardation 
roller, means for switching the torque limiters and means for detecting thickness 
of the sheet nipped by the rollers. Namely, the switching means switches in 

25 accordance with thickness of the sheet. 

[0023] In the present invention, a certain specific torque limiter is 
automatically selected in accordance with the thickness of the passing sheet 
among the pluralities plurality of torque limiters to be working for the retardation 
roller. Thus, a torque value for the retardation roller is adjusted in order to 

30 p erf o r m the prevention of prevent overlaid sheet transfer with a high reliability. 
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[0024] Still further, a torque value for the retardation roller can be adjusted to 
be suitable to a certain specific sheet material. Thus, the prevention of overlaid 
sheet transfer can be implemented en-for various kinds of sheet materials. 
[0025] As described in-fee-above, a sheet feeder for image processing devices 
5 is provided in accordance with the present invention, with which the overlaid 
sheet transfer can be avoided with a high reliability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 [0026] FIG 1 Perspective is a schematic perspective view s howing an 
schematic view of an image scanner which incorporates a sheet supply 
mechanism in accordance with the present invention. 

[0027] FIG. 2 Concept is a concept illustration of a sheet path, from ajiopper 
of anautomatic sheet feeder «frti4 ~to a sheet recollection re-collection tray. 
15 [0028] FIG 3 Frenfc~ is a front view of a sheet separation mechanism in an 
imaging image forming device in accordance with the present invention, as 
viewed in the direction of sheet supply. 

[0029] FIG. 4(a) Cress -is a cross sectional view of the mechanism taken 
along line A -A of FIG. 3 , s e ction e d at lin e A A . 
20 [0030] FIG. 4(b) Cfess- is a cross sectional view of the mechanism taken 
along line B-B of FIG. 3 , sectioned at line B — B. 

[0031] FIG. 5(a) Gross- is a cross sectional view of the mechanism showing a 
state when the sheet is nipped by the separation roller and the retardation roller. 

[0032] FIG 5(b) Cress- is a cross sectional view of the mechanism showing a 
25 state when the corrugation roller and the separation roller are in an overlapped 
position. 

[0033] FIG 6 Front- is a front view of a sheet separation mechanism showing 
effectiveness of the sheet separation conducted by the corrugation roller. 
[0034] FIG. 7 Schematic is a schematic view showing the key portion of an 
30 image reader in accordance with the present invention. 
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[0035] FIG. 8 Vertical is a vertical cross sectional view showing tfee-ajtey 
portion of a reading glass plate and a platen roller. 

[0036] FIG 9 Side- is a side view showing the-a_key portion of a sheet supply 
mechanism in accordance with the present invention. 
5 [0037] FIG. 10 Side- is a side view showing a state when ajiolder is lifted for 
separating the supply roller from the stacked sheets. 

[0038] FIG 1 1 Sch e matic is a schematic p erspective view of the sheet supply 
mechanism, excluding the retardation roller. 

[0039] FIG 12(a) Gross -is a cross sectional view of the mechanism showing 
10 a state where two sheets are transferred overlaid, in a combined mechanism of a 
supply roller, a_separation roller and aretardation roller. 

[0040] FIG 12(b) Ghaf^ is a chart showing an-arelation between the pressing 
force of the retardation roller and the slip torque. 

[0041] FIG. 13(a) Side- is a side view of a key portion of the mechanism. 
15 [0042] FIG. 13(b) S c h em ati c is a schematic view showing a position of a 

cam in a state where winding of a torsion spring is4ess slight . 

[0043] FIG. 13(c) Schematic is a schematic view showing a position of the 

cam in a state where winding of the torsion spring is muc h great . 

[0044] FIG. 14 Schematic view showing the-a_key portion of a__s witching 
20 means for setting a torque value set for of a retardation roller. 

[0045] FIG. 15 Drawing is a drawing showing an operation when the 

retardation roller makes -undergoes ancillary revolving. 

[0046] FIG. 16 Drawing is a drawing showing operation of the retardation 
roller when the retardation motor reverses. 
25 [0047] FIG 17 Drawing is a drawing showing operation of the retardation 
roller when retardation motor is-in-ha k stopped . 

[0048] FIG. 18(a) Cross sectional view of the mechanism showing ajelation 
between the pressing force and the friction, among the supply roller, the 
separation roller and the retardation roller. 
30 [0049] FIG. 18(b) Drawing is a drawing showing a relation of the pressing 
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force of the separation roller and the torque set for the retardation roller versus the 
normal separation region. 

[0050] FIG. 19 Switching is a switching timing chart wkh- showing t he 
torque set for a retardation roller. 
5 [0051] FIG 20 Schematic is a schematic view showing an outline concept of 
a prior art sheet feeder. 

DETAILED DESCRIPTION OF THE INVENTION 

10 First Embodiment 

[0052] A first exemplary embodiment of the present invention is described 
referring to the drawings. An image scanner, which reads images out of a 
mother document sheet and stores them in an electronic file, is used as an 
example for describing the present embodiment. 

15 [0053] FIG. 1 is a perspective view showing a schematic structure of an image 
scanner equipped with a sheet feeder in accordance with the present invention. 
In the present example, paper is used to represent one of the sheet materials. 
[0054] The image scanner is formed of a main body 110 containing an optical 
reading system and a sheet transfer path, and means for supplying the sheets, or 

20 an automatic sheet feeder 150. The main body 110 has an operation panel 120 in 
the front and a controller (not shown) inside for controlling the entire operation. 
Provided on the top of the main body 110 is a sheet recollection tray 140, which 
recollects mother document sheets supplied from the automatic sheet feeder 150 
and read by the reading system. 

25 [0055] The automatic sheet feeder 150 ha s both functions, a function functions 
both as a hopper for supplying the sheets to the transfer path within the main body 
110, and a functi o n of for p reventing an overlaid sheet transfer. 
[0056] FIG 2 shows a schematic view of a sheet passing route, starting from 
the hopper of the automatic sheet feeder, via the transfer path, un&l-to the sheet 

30 recollection tray. 
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[0057] The automatic sheet feeder 150 is attached to a housing 160 so that the 
ajiopper 170 can revolve up and down around a hinge pin 180. The hopper 170 
is driven by an actuator (not shown) to move around the hinge pin 180. Namely, 
the mother document sheets P stacked in the hopper 170 are pushed upward until 
5 they get in contact with a supply roller 200 which is provided at a fixed position 
above the hopper 170. On the upper surface of the hopper 170, a pair of guides 
190 is provided for guiding the sheets P in the width direction. 
[0058] At tha- a location downstream of the supply roller 200, which picks up 
the sheets in the hopper 170 one by one for delivery, a pair of rollers, rollers 

10 including a separation roller 210 (S roller) and a retardation roller 220 (R roller), 
are provided for avoiding overlaid transfer of the sheets P. Between the pair of 
rollers and the recollection tray is a transfer path for the sheets P. In the transfer 
path, couples of transfer rollers 230, 240 are provided for a plurality of stages for 
nipping the sheet P and transferring it. In the transfer path, a first scanning 

15 sensor 250 is provided for reading the images on the upper surface of a mother 
document sheet and a second scanning sensor 260 is provided for reading the 
images on the bottom surface of the mother document sheet. One sheet P picked 
up by the supply roller 200 from the hopper 170 passes along the transfer path, it 
is scanned by the first and the second scanning sensors 250, 260 for reading the 

20 images, and then discharged to the sheet recollection tray 140. 

[0059] Referring to FIG 2, the R roller 220 is provided with -atorque limiter, 
and the R roller is normally revolving in a direction reverse to the direction of 
sheet transfer for avoiding the overlaid transfer of sheets P. 

[0060] Besides the above-described overlaid sheet transfer protection 
25 mechanism consisting of the roller 210 and the roller 220, there has been another 
known mechanism that uses a corrugation roller (C roller), in place of the roller 
210, for providing a corrugation on sheet P The C roller aims to facilitate an 
easy separation of the sheets P, by providing, during the transfer, a gap among the 
sheets by means of the corrugation. 
30 [0061] The R roller 220 with torque limiter shown in FIG. 2 and the C roller 
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respectively have their own specific characteristics, in the sheet separation 
performance, in the paper dust generation, etc. Namely, in terms of the sheet 
separation, the C roller is superior to the R roller 220. When it comes to the 
sheets P of high friction coefficient, or those sticking to each other by static 
5 electricity, the sheet separation capability significantly deteriorates with the R 
roller 220, while the C roller shows hardly any deterioration. In terms of the 
paper dust generation, the R roller 220 generates less-£h*ste dust while the C roller 
generates much. In terms of damage to be given on the sheet P, k4s-less damage 
is caused with the R roller 220, while the C roller gfves -cause more damage. 

10 [0062] Thus, each of the R roller with torque limiter and the C roller has its 
own specific advantages and disadvantages, in terms of the sheet separation 
characteristic, the paper dust generation and the damage to be given on the sheets. 
[0063] The present invention aims to provide a sheet separation mechanism 
that provides an optimized sheet separation performance by combining the 

15 respective advantages and compensating for the disadvantages of the R roller with 
the torque limiter and the C roller. 

[0064] In the following, an exemplary embodiment of the present invention is 
described referring to the drawings. 

[0065] In FIG. 4(a), a supply roller 310 is provided above a hopper (not shown) 
20 storing stacked sheets P, and an S roller 270 and an R roller 320 containing a 
torque limiter are provided in the down stream of the sheet supply. The relative 
positioning among these -the supply roller 310, the roller 270 and the roller 320 
remains the same as that shown in FIG. 20, which illustrates conventional 
technology. The supply roller 310 sends one sheet locating at out the uppermost 
25 sheet of the stacked sheets kept in the hopper— etrt, along the sheet supply 
direction. 

[0066] The first S roller 270 is fixed on a revolving drive shaft 280 as shown 
in FIG. 3, and a second S roller 290 and a third S roller 300 are provided fixed 
likewise at the right and the left of the first S roller 270 keeping a certain 
30 clearance between each other. The first, the second and the third S rollers 270, 
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290, 300 have equal outer diamete r diameters , and are revolving to revolve in the 
same direction as the supply roller 3 10, as shown in FIG. 4(a). 
[0067] The roller 320 is attached on the revolving drive shaft 330 via the 
torque limiter (not shown), and normally revolving te-in a direction reverse to the 
5 sheet supply direction, as shown in FIG. 4(a). When the- one sheet P is nipped by 
the roller 270 for one sheet , the roller 320 makes ancillary revolution, influenced 
by the friction with the sheet P, te-in the same direction as the sheet supply 
direction. Whe n the sheet P is nipped for two or more numb e r of sheets two or 
more sheets P are nipped , the roller 320 is driven by the torque limiter to make the 
10 revolution as indicated with an arrow in FIG. 4(a). The bottom sheet among the 
overlaid sheets P is sent back to the hopper. Such operational behavior shown by 
the roller 320 containing the torque limiter is the same as that which has been 
known with the conventional mechanism. 

[0068] Provided on a shaft 330 are a pair of C rollers 340, 350, with the roller 
15 320 in the middle securing an a certain clearance with -between each other. The 
rollers 340, 350 are eccentric to the shaft 330, while gears 360, 370 attached and 
fixed to the rollers are coaxial to the shaft 330. Both the rollers 340, 350 and the 
gears 360, 370 can revolve around the shaft 330, which is supported by bearings 
380, 390. The roller 340 is disposed at a location corresponding to a place 
20 substantially in the middle between the roller 270 and the roller 290, while the 
roller 350 is at a location corresponding to a place substantially in the middle 
between the roller 270 and the roller 300. 

[0069] As shown in FIG 4(b), the gear 370 integrated with the roller 350 is 
coupled with a driving gear 400, which drives the roller 350 so that it revolves 

25 freely around the shaft 330 independently. The roller 340 is structured likewise; 
such counterpart portions are indicated in FIG 4(b) with reference numerals in the 
parenthesis. The roller 350 is shaped to be eccentric relative to the shaft 330, as 
shown in FIG 4(b), which shows the initial state before start of the sheet supply. 
The roller 340 is also eccentric relative to the shaft 330, and revolves in 

30 synchronization with the roller 350. The gear 360 integrated with the roller 340 
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is driven by a driving gear 410, the reference numerals are shown in the 
parenthesis in FIG. 4(b). 

[0070] In the above-described configuration, as soon as an instruction is issued 
to supply a sheet P out of the stack kept in the hopper, the supply roller 310, the 
5 roller 270 and the roller 320 start revolving te-in the directions as indicated with 
arrows in FIG 4(a). The rollers 290, 300 fixed on the shaft 280 also revolve to 
in the same direction as the roller 270. The rollers 340, 350 stay in the position 
as illustrated in FIG 4(b), in so far as long as the respective driving gears 400, 
410 are in a halt stopped . 

10 [0071] Therefore, the front edge of sheet P moves to a nipping point formed by 
the roller 270 and the roller 320, and makes contact with the surface of the rollers 
290, 300. If the sheet P is s upplied for two or more number of s heets overlaid 
overlaid sheets are supplied , the bottom sheet of the overlaid sheets P is sent back 
towards the hopper, since the roller 320 is revolving te-in a direction opposite to 

15 the direction of sheet transfer, as shown in FIG 4(a). 

[0072] If, in the present embodiment, a combined action of the roller 270 and 
the roller 320 failed fail to prevent an overlaid transfer of the sheet P, it is 
compensated for by a sheet separating function performed by the rollers 340, 350. 
Namely, when the front edge of sheet P nipped by the roller 270 and the roller 320 

20 passes through the nip zone, the driving gears 400, 410 are put into action. The 
revolving action of the driving gears 400, 410 shifts the state of eccentric rollers 
340, 350 to a position as shown in FIG 5(b). 

[0073] In this position, the top eftd- ends of the rollers 340, 350 come higher 
than the nipping level formed by the roller 270 and the roller 320, making a slight 

25 intrusion into a space between the roller 270 and the roller 290, as well as a space 
between the roller 270 and the roller 300. Therefore, the sheet P is provided 
with a moderate undulation. If th e sh e et two overlaid sheets P is-are supplied-fer 
two she e t s ov e rlaid , the undulation weakens amutual sticking property among the 
sheets. Thus the overlaid sheets P are separated, and the roller 320 can send the 

30 overlaid sheet quickly back to the hopper. 
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[0074] As soon as the sheet P passes through the nip zone, the driving gears 
400, 410 restore the rollers 340, 350 to the initial position as shown in FIG 4(b) to 
be prepared for the next sheet P. 

[0075] As described above, since the rollers 340, 350 provide the sheet P with 
5 an additional separating effect after it is nipped by the roller 270 and the roller 
320, the overlaid sheet transfer prevention, which was conducted by the roller 320 
alone in the prior art, is well compensated. 

[0076] Furthermore, since the rollers 340, 350 make contact with the sheet P 
only for a short period of time after it is nipped by the roller 270 and the roller 

10 320, generation of paper dusts dust is suppressed to be less as compared with the 
conventional cases where the rollers 340, 350 are always in contact with the sheet. 
Also, since a forced bending is effected on the sheet only for a short period of 
time, the -less damage that could be given on is caused to the sheet is small e r . 
[0077] In accordance with the present invention, the C roller shifts its position, 

15 after the sheet is nipped by the S roller and the R roller, to provide the sheet with 
an undulation. Therefore, the mutual sticking among the overlaid sheets is 
degraded, and the R roller can work to prevent the overlaid sheet transfer with a 
high reliability. 

20 Second Embodiment 

[0078] A second exemplary embodiment of the present invention is described 
with reference to the drawings. 

[0079] FIG 7 shows a schematic view of a key portion of an image reader in 
accordance with the present invention , in the key portion . 

25 [0080] In FIG 7, a pair of guide frames 420, 430 is disposed with a certain gap 
in the vertical direction for guiding a document sheet supplied from a hopper (not 
shown) to a direction as indicated with an arrow. Along with the guide frames 
420, 430, pairs of transfer rollers 440, 450 are provided. Also in the downstream 
of the guide frames 420, 430, pairs of transfer rollers 460, 470 are provided. A 

30 sheet is nipped by the pairs of these transfer rollers 460, 470 to be carried forward 
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to-in the direction of discharge. 

[0081] Provided above the guide frames 420, 430 is an optical scanning unit 
480. A reading glass plate 490 is provided in the guide frame 420 crossing the 
beam path of the optical scanning unit 480. Light sources 500 5 5 1 0 are provided 
5 afr-intiie vicinity of the reading glass plate 490. Provided under the reading glass 
plate 490 is a platen roller 520, which makes contact with the sheet to carry it 
forward. 

[0082] FIG. 8 is a vertical cross sectional view showing the key portion of the 
reading glass plate 490 and the platen roller 520. 

10 [0083] The reading glass plate 490 is surface treated with an 
electro-conductive treatment, and treated surface is electrically connected with the 
guide frame 420 made of metal. The guide frame 420 is grounded via a chassis 
(not shown) of an image reading device. The electro-conductive treatment on 
the surface of the reading glass plate 490 is given by forming a transparent metal 

15 layer, or a conductive metal oxide layer, 530 through vacuum deposition or by a 
CVD process. 

[0084] The platen roller 520 is made of metal. A frame 540 is provided in the 
neighborhood, which is grounded via a chassis of the image reading device. An 
electricity escaping brush 550 is fixed at the root section with the electrical 
20 conduction to the frame 540. The electricity escaping brush 550 is making 
makes contact at the other end with the surface of the platen roller 520, and 
electrical charges on the platen roller 520 is discharged to the ground through the 
electricity escaping brush 550. 

[0085] A sheet P coming from the hopper moves between the guide frames 420, 
25 430 te-in the direction indicated by an arrow in FIG 8. When it passes through a 
space formed by the reading glass plate 490 and the platen roller 520, the optical 
scanning unit 480 reads out the images carried on the sheet P. 
[0086] The reading glass plate 490 is provided with an electro-conductive 
surface, which is grounded via the guide frame 420. So, the electrostatic charge 
30 on the surface of the reading glass plate 490 is immediately discharged to the 
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ground. Therefore, paper dusts dust and fine toner particles generated from the 
travelling sheet P are not attracted on the reading glass plate 490 by static 
electricity. Since the platen roller 520 is also grounded through the electricity 
escaping brush 550, it does not attract the paper dusts dust or the fine toner 
5 particles, either. Thus the paper dusts -dust and the toner particles generated from 
the travelling sheet P do not stick on the reading glass plate 490 or the platen 
roller 520; therefore, an image reader in accordance with the present invention 
can read out high quality images without being affected by black lines or 
white-outs. 

10 [0087] In an image reader in accordance with the present invention, the 
reading glass plate and the platen roller do not have paper dusts dust or toner 
particles sticking electro-statically on the surface. Therefore, it can read images 
on the sheet clearly, and the image quality is not impaired by the foreign materials 
sticking on the surface. 

15 

Third Embodiment 

[0088] A third exemplary embodiment of the present invention is described 
with reference to the drawings. 

[0089] As shown in FIG. 9, a sheet feeding mechanism in the present 
20 embodiment is formed of a combination of a supply roller 600, an S roller 610 
and a retardation roller 620. These rollers 600, 610 and 620 are disposed in the 
same arrangement as in FIG 20, and are locating located above a hopper (not 
shown) for keeping holding sheets P. Transfer rollers (not shown) are provided 
for a plurality of stages in the downstream of the roller 610 and the roller 620, 
25 which discharge the sheets P after they pass e d pass through a reading section, for 
example in the case of a scanner. 

[0090] The roller 620 is provided with a torque limiter, which works in the 
following manner. Normally it is r e volving to revolves in a direction opposite to 
the sheet supply; when the roller 610 nips the- one sheet P for one sheet it begins 
30 to revolve in the sheet supply direction. Whereas, when two or more number of 
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sheets are nipped, only the uppermost sheet is sent forward and the roller 620 
pushes back the remainder to the hopper. 

[0091] Referring to FIG 11, the roller 610 is provided so that it can revolve 
freely around a supply roller drive shaft 630 connected with a motor (not shown). 
5 Meanwhile, the roller 610 is coupled with another motor (not shown) to be able to 
revolve independently to the roller 600. The drive shaft 630 is attached on a 
holder 640 for holding the roller 600. 

[0092] The holder 640 holds the roller 600, and revolution of the drive shaft 
630 is conveyed to the roller 600 via a series of gears (not shown) coupling the 

10 roller 600 and the drive shaft 630. The roller 600 is provided with a one-way 
clutch 690 (shown in FIG 1 1), so that it can revolve only te-in the sheet P transfer 
direction, irrespective of the revolving direction of the drive shaft 630. 
[0093] The drive shaft 630 is coupled with a stop lever 660 which restricts the 
position of the holder 640. The lever 660 is provided around the drive shaft 630 

15 via a torque limiter 700. The base end of lever 660 is fixed by a coil spring 670 to 
be pulled anti - clockwis e counter-clockwise around the drive shaft 630, as 
illustrated in FIG 9 and FIG 10. Other end of the lever 660 can make contact 
with a hook 650 provided in the holder 640. Torque value for the torque limiter 
700 contained in the lever 660 is set to be greater than spring force of the coil 

20 spring 670. 

[0094] In FIG. 11, when the drive shaft 630 is driven te-in the direction of the 
solid-line arrow, the roller 600 receives a revolving force via the series of gears so 
that the roller revolves te-in the direction of sheet P supply. At the same time, 
the stop lever 660, which is attached via the torque limiter 700 to the drive shaft 

25 630, revolves clockwise (in FIG 9) until it touches te-a stopper block 680 
provided in the vicinity of the holder 640. The holder 640 so far restricted by 
the lever 660 via the hook 650 moves downward by its own weight, including the 
roller 600, around the drive shaft 630, and the roller 600 gets in touch with the 
upper surface of the stacked sheets P kept in the hopper. Then, the torque limiter 

30 700 allows an idle revolution, and the drive shaft 630 keeps on driving the roller 
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600 to revolve te-jnthe sheet P supply direction. 

[0095] On the other hand, when the drive shaft 630 is reversed te-in the 
direction of dotted-line arrow shown in FIG. 11, the lever 660 moves 
anti - clockwis e counter-clockwise . The lever 660 at the other end lifts the hook 
5 650 up, and the holder 640 revolves to the state as shown in FIG 10. The roller 
600 is separated from the upper surface of the sheets P stacked in the hopper. 
Even when the drive shaft 630 is reversed, the revolving motion is conveyed to 
the roller 600. However, since the roller is provided with a one-way clutch 690 
that allows the revolution only in the direction of sheet supply, the roller 600 is 
10 not reversed; therefore, the roller makes- undergoes no action for pushing the sheet 
P back to the hopper. 

[0096] In the above-described structure, while the roller 600 is making contact 
on the stack of sheets P kept in the hopper as illustrated in FIG 9, the drive shaft 
630 revolves in the direction of the solid-line arrow to drive the roller 600 te-in 
15 the direction for supplying the sheets P. Thus the sheet P is sent out of the 
hopper one after another by the roller 600. As soon as the roller 610 and the 
roller 620 nip the sheet P, and it is detected, the output shaft of the motor driving 
the drive shaft 630 is reversed. 

[0097] The nipping of sheet P can be detected either by means of an optical 
20 sensor, or through detection of a displacement signal caused by a thickness of the 
sheet on the roller 610, or the roller 620. 

[0098] The reversed revolution of the motor rend e rs causes the drive shaft 630 
to revolve te-in the direction of the dotted-line arrow shown in FIG 11, and this 
revolution drives the lever 660 anti - clockwise counter-clockwise , in FIG 9, 

25 around the drive shaft 630. The other end of the lever 660 comes in contact with 
the hook 650 to lift the holder 640 upward as shown in FIG. 10. The supply 
roller 600 is parted from the upper surface of the sheets P stacked in the hopper. 
Now, the sheet being nipped by the roller 610 and the roller 620 becomes 
irrelevant to the roller 600, and the roller 600 becomes irrelevant to the operation 

30 for preventing overlaid sheet transfer. This state renders the preventive function 



more reliable. Namely, the supply roller 600 provides the sheet P with a send 
out force until it is nipped. However, as soon as the sheet P is nipped, the supply 
roller 600 lifts up to become free of influence on the sheet P. 
[0099] Flfe -FIGS. 12(a)? and (b) are illustrations used to show how the 
5 prevention of overlaid sheet transfer works out. FIG. 12(a) illustrates a state 
where the- two overlaid sheet is -are being transferred overlaid for two sheets , in a 
combined structure of the roller 600, the roller 610 and the roller 620. FIG. 
12(b) shows an-arelation between the pressing force of the roller 620 and the slip 
torque. 

10 [0100] Where; In Figs. 12(a) and (b), P is a pressing force of roller 620, N is a 
pressing force of supply roller 600, (i is a friction coefficient between roller 610 
and sheet 710, jap is a friction coefficient between sheets 710 and 720, T is a slip 
torque of roller 620, and r is a radius of roller 620. 

[0101] A pressing force P for the roller 620 to be able to avoid the overlaid 
15 sheet transfer needs to satisfy the following formulae (1), (2). 

P>(T/r-ji) + ( W - l i)-N/M (1) 

P>(T7r- np)-610 (2) 

20 [0102] The overlaid sheet transfer, the sheet separation and the slip, which are 
determined through the relation between the pressing force P of roller 620 and the 
slip torque T, are represented as the overlaid transfer region, the normal separation 
region, and the slip region in FIG. 12(b). The greater normal separation region 
signifies the more reliable prevention of the overlaid transfer. Accordingly, if 

25 the normal separation region is to be expanded, N should be made as close as 
zero. 

[0103] As described earlier, the setting of N = 0 is realized by lifting the holder 
640 to separate the supply roller 600 from the sheet P, as shown in FIG 10, after 
the sheet P is nipped by the roller 610 and the roller 620. This expands the 
30 normal separation region of FIG 12(b) to a more reliable prevention of the 
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overlaid sheet transfer. 

[0104] In accordance with the present invention, the restricting condition of 
anti-overlaid sheet transfer can be widened by separating the supply roller from 
the sheet material. The operation of preventing the overlaid sheet transfer is thus 
5 conducted at a higher reliability. 

Fourth Embodiment 

[0105] FIG. 13(a) is a side view of a key portion, FIG. 13(b) is an-a^schematic 
view showing a cam position when the torsion spring is wound slightly, FIG. 

10 13(c) is that when the torsion spring is wound-mueh greatly . 

[0106] As shown in FIG 13(a), a supply roller 740 and an S roller 750 are 
attached respectively, so that they can revolve freely, on a frame 730, and the 
frame is fixed on the main body of device. A retardation roller 760 is attached 
on a base 770, which can revolve around a shaft 780 fixed within the main body 

15 The base 770 is forced anti - clockwise counter-clockwise around the shaft 780 by 
a pulling spring 810 hooked with the main body. 

[0107] Referring to FIG 13(b), the shaft 780 is fitted with a sleeve 790, which 
can revolve freely around the shaft. A torsion spring 820 is provided around the 
sleeve 790. The torsion spring 820 consists of a coiled portion 830 wound 

20 around the sleeve 790, and a hook arm 850 and a spring arm 840 each extruding 
from the coiled portion 830. The spring arm 840 is inserted in a hooking hole 
800 provided in the base 770, while the hook arm 850 is in contact with the outer 
surface of a cam 860, which is provided for adjusting the spring force. 
[0108] The cam 860 is coupled with a driving motor 870 to be driven in the 

25 directions as shown in FIGs. 13(b) and 13 (c). In FIG. 13(b), the hook arm 850 
is being bent fep-to a less degree by the cam 860, and accordingly, the coil portion 
830 is wound less. As a result, the spring arm 840 provides the base 770 with a 
small upward force. When the cam 860 is shifted in the direction of an arrow in 
FIG. 13(c), the coil portion 830 gets much winding, and the spring force given by 

30 the spring arm 840 to the base 770 increa s e increases accordingly. 
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[0109] Thus, the spring force of the spring 820 can be changed by driving the 
cam 860 using the motor 870, in accordance with the present embodiment. As 
the result, the pressing force of roller 760 towards roller 750 can be made stronger 
or weaker, and the force of nipping the sheet P may be set at any desired level. 
5 [0110] FIG 14 is a drawing showing the key portion of ^switching means for 
setting torque values se^for the roller 760. As shown in FIG. 14, the roller 760 is 
driven by a retardation motor not shown in the drawing. 

[0111] The switching means for the torque values for the roller 760 comprises 
gears 880, 890, 900, a revolving shaft 910, gears 920, 930 having a_one-way 
10 clutch, gears 940, 950, 960, 970, 980, revolving shafts 990, 1000, and torque 
limiters 1010, 1020; these are coupling the motor output shaft 870 and the roller 
760 together. 

[0112] The gear 900 is fixed on the revolving shaft 910, while the gears 920, 
930 having the one-way clutch are fixed on the revolving shaft 910 via the 

15 one-way clutch (not shown). The one-way clutch engages, or disengages, 
respective gears 920, 930 with the revolving shaft 910, depending on the 
revolving direction of the revolving shaft 910. When the revolving shaft 910 is 
revolving in the direction of an arrow in FIG 14 (motor revolving in the normal 
revolution direction) , the gear 920 is disengaged, while the gear 930 is engaged 

20 with the revolving shaft 910. On the other hand, when the revolving shaft 910 is 
revolving in the direction opposite to the arrow (motor revolving in reverse), the 
gear 920 is engaged, while the gear 930 is disengaged with the revolving shaft 
910. 

[0113] The revolving shaft 990 and the gear 960 are fixed to each other, while 
25 the revolving shaft 1000 and the gear 980 are fixed to each other. The torque 
limiters 1010, 1020 operate at different torque values TA, TB, respectively. The 
torque limiter 1010 conveys revolving motion of the revolving shaft 990 to the 
roller 760 at torque TA, while the torque limiter 1020 conveys that of the 
revolving shaft 1000 to the roller 760 at torque TB. 
30 [0114] Referring to FIG 14, while the retardation motor is revolving in the 
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normal forward revolution direction , the revolving motion of the output shaft 870 
is conveyed via the gears 880, 890, 900 to the revolving shaft 910. Under this 
situation, the gear 930 is engaged with the revolving shaft 910 by the effect of the 
one-way clutch, and the gears 970, 980 are put into revolution. This revolution 
5 is conveyed further to the roller 760 via the revolving shaft 1000 and the torque 
limiter 1020. Namely, the roller 760 is driven at torque TB by the effect of the 
torque limiter 1020 te-in the direction of arrow in FIG. 14. 

[0115] Meanwhile, the revolving motion of roller 760 is conveyed via the 
torque limiter 1010 to the revolving shaft 990, and to the gears 960, 950, 940 until 

10 the gear 920 having the one-way clutch. However, since the gear 920 is 
disengaged with the revolving shaft 910 by the effect of the one-way clutch, 
revolving motion of the revolving shaft 910 remains uninfluenced. 
[0116] FIG. 15 is a drawing describing the operation when the retardation 
roller makes a complying revolution. Since the retardation roller 760 is in 

15 contact with the roller 750, the roller 760 revolves in compliance with the 
revolution of roller 750, as shown in FIG 15, in a case where there is no sheet in 
between, or there is only one sheet in between. When, the torque limiter 1020 
allows to make slipping relative to the revolving shaft 1000, providing the roller 
760 with an idle torque TB. 

20 [0117] Meanwhile, the roller 760 drives the torque limiter 1010, the revolving 
shaft 990 and the gears 960, 950, 940 to revolve respectively in the directions as 
indicated by arrows in FIG 15. By the influence of the one-way clutch, the gear 
920 having theone-way clutch is put into a position of trying to revolve te-in the 
same direction as the revolving shaft 910. Under such a situation, if the 

25 revolving shaft 910 is to stay in an idle revolution without being engaged with the 
gear 920, angular velocity coS13 of revolving shaft 910 and angular velocity 
cog 14a of gear 920 should fulfil a relationship: cog 14a > coS13. Namely, the gear 
920 needs to be revolving faster than the revolving shaft 910. Since revolving 
speed (circumference speed) of the roller 760, when it is revolving in compliance 

30 with the roller 750, is approximately the same as that of the roller 750, the 
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revolving shaft 910 and the gear wheel 920 do not become engaged together if the 
velocity ratio between the roller 760 and the roller 750 is set to be cogl4a > ooS13. 
[0118] Referring to FIG. 16, when the retardation motor is reversed, revolving 
motion of the output shaft 870 is conveyed via the gears 880, 890, 900 to the 
5 revolving shaft 910. When, the gear 920 is engaged with the revolving shaft 910 
by the effect of the one-way clutch, putting the gears 940, 950, 960 are put into 
revolution. This revolution is conveyed further to the roller 760 via the torque 
limiter 1010. Namely, the roller 760 is driven at torque TA by the effect of 
torque limiter 1010 te-in the direction of an arrow. 

10 [0119] Meanwhile, revolving motion of the roller 760 gives influence to the 
revolving shaft 1000 via the torque limiter 1020, and the motion is transferred via 
the gears 980, 970 until the gear 930 having one-way clutch. Since the gear 930 
is disengaged with the revolving shaft 910 by the effect of the one-way clutch, 
revolution of the revolving shaft 910 is not influenced. 

15 [0120] In an image scanner of the above-described configuration, when an 
operating button 130 provided in operation panel 120 as shown in FIG. 1 is 
pressed, the supply-separation motor (not shown) and the retardation motor start 
working, driving the supply roller 200, the roller 210 and the roller 220 into 
revolution te-in the directions as indicated respectively with arrows in FIG. 2. 

20 As already described earlier, in a case where there is no sheet between the roller 
220 and the roller 210, or there is only one sheet nipped between the rollers, the 
roller 220 revolves in compliance with revolution of the roller 210 (reverse to the 
direction of the arrow). 

[0121] When the roller 210 and the roller 220 nip the one sheet P Tor one sheet, 
25 the torque value for the roller 220 is switched to TA or TB by driving the 
retardation motor in the forward or the reverse revolution so that the friction 
between roller 220 and sheet P becomes a certain specific torque in favor of sheet 
transfer. By so setting, when the uppermost one sheet P locating at th e 
uppermost in the hopper 170 is picked up by the supply roller 200, the one sheet P 
30 is quickly transferred for undergoing the image reading conducted by the first and 
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the second scanning sensors 250, 260, and then discharged to the recollection tray 
140. 

[0122] Thus, the revolution torque for the roller 760 can be set at TA or TB, by 
switching the revolving direction of the output shaft 870 of the retardation motor, 
5 which drives the roller. So, as already described earlier, if the revolution torque 
is set in advance at TA or TB in accordance with kind of the sheet P material so 
that it corresponds to a frictional force onto the roller 760 effective from the one 
sheet P nipped between the roller 750 and the roller 760 for one sheet , the roller 
760 which is normally revolving te-in the direction that is reverse to the sheet 

10 transfer changes its revolution to the sheet transfer direction. 

[0123] On the other hand, in a case where two or more number of sheets P are 
picked up by the supply roller 740, load incurred on the roller 760 decreases 
because it is more slippery between the sheets R Therefore, the roller 760 keeps 
on revolving te-in the direction of the arrow shown in FIG 15, and sends the 

15 bottom sheet of the overlaid sheets, which is having in contact with the roller 
surface, back to the hopper 170. 

[0124] In the above-described configuration, when two or more number of 
sheets P are picked up, only the uppermost sheet P is transferred to the 
downstreanii and the remainder is sent back to the hopper 170 by the revolution of 

20 the retardation roller. Namely, by setting a torque value for the roller 760 in 
advance at TA or TB in accordance with material (friction coefficient) of the sheet 
P, the overlaid sheet transfer can be prevented with various kinds of sheet P 
materials. The torque values for the roller 760 can be switched easily through 
the control in the revolving direction of the output shaft 870 of a driving motor. 

25 [0125] Furthermore, there is another possibility that; that, if the retardation 
motor in the present embodiment is brought into a halt stopped and the output 
shaft 870 is fixed, the retarding torque of roller 760 can be made effective to be 
TA + TB. 

30 Fifth Embodiment 
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[0126] FIG. 17 is a drawing used to describe operation of the roller 760 while 
the retardation motor is in a halt stopped . 

[0127] In FIG 17, when the retardation motor is in a halt stopped and the 
output shaft 870 is fixed, the revolving shaft 910 is locked, while the roller 760 is 
5 provided with a torque of trying to revolve in compliance to the direction as 
indicated with the arrow in FIG 17. The torque eff e cting effected on the roller 
760 is conveyed, via the torque limiters 1010, 1020 provided at respective ends, to 
the revolving shaft 990, the gears 960, 950, 940, until the gear 920 having the 
one-way clutch, as well as to the revolving shaft 1000, the gears 980, 970, until 

10 the gear 930 having the one-way clutch, in the directions as indicated with arrows. 
When? both of the gears 920 and 930 are engaged, canceling the torque forces to 
cancel each other. Therefore, the torque value for the roller 760 amounts to the 
sum of torque values TA and TB set to the torque limiters 1010, 1020 disposed at 
both ends: viz. TA + TB. Thus the torque load TA + TB effects acts as the 

15 reversing torque for preventing the document sheet to pass. 

[0128] Now, requirements for setting respective torque values TA, TB for the 
torque limiters 1010, 1020 are described in the following referring to FIG 18. 
[0129] In FIG 18(a); 18(a): F is a pressing force by-oLroller 760, N is a 
pressing force of supply roller 740, ja is a friction coefficient between rollers 750, 

20 760 and sheet P, \x¥ is a friction coefficient among sheets P, T is a torque set for 
roller 760, and r is a radius of roller 760. 

[0130] When the following requirements are satisfied, the torque T becomes a 
torque with which the friction between the roller 760 and the sheet P works in 
favor of sheet supply direction when the roller 760 and the S roller 750 nipped nip 
25 the one sheet P. 



30 [0131] On the other hand, in a case when the sheet P is to or more sheets P are 



F>(1 /n)x(T/r) + (jiF-ji)/jixN 
F<(l/jxF)x(T/r)-2xN 



(1) 
(2) 



nipped for two or more number of sheets , the torque T becomes a torque for 
sending the sheet P which is making contact with roller 760 back to the hopper 
170, resisting a mutual frictional force among the sheets R 

[0132] Therefore, a torque T within a range that satisfies the above formulae 
5 (1) and (2) (viz. the normal separation region in FIG 18(b)) is set for the roller 
760 as the torque TA, TB on condition that TA < TB. 

[0133] An image scanner in the present embodiment is further provided with 
means (not shown) for detecting thickness of the sheet P nipped by the roller 750 
and the roller 760. The sheet thickness detecting means is disposed at a point 

10 immediately after the nipping point formed by the roller 750 and the roller 760. 
Any device would be effective for the means in so far as it can detect thickness of 
the sheet P; it may be constituted with a displacement meter, for example. 
[0134] In the image scanner of the above-described configuration, the 
operating principle remains the same as that in fourth embodiment, when it is 

15 supplied with one sheet. 

[0135] On the other hand, in a case when the sh ee t P of thin thickness is two or 
more thin sheets P are picked up by the supply roller 200 for two or more number 
of sheets , or when one thick sheet wefth- having more thaa-thickness e^ than t wo 
sheets (for example, 0. 600mm thick or more) is picked up by the supply roller 

20 200, the sheet thickness detection means detects that the sheet thickness that it 
equals -is equal to a thickness of more than two sheets. A torque switching time 
chart for a retardation roller is shown in FIG. 19. 

[0136] In a reading apparatus of the present example, the retardation motor is 
switched from the normal forward revolution to a halt as indicated at (b) in FIG. 

25 19, when the sheet thickness detecting means detects a sheet thickness worth 
more than two sheets, as shown at (a) in FIG. 19, and revolution of the roller 760 
stops. At this time, the torque for the roller 760 becomes TA + TB, as shown at 
(c) in FIG. 19, effecting as the frictional force on the sheet P. And then, the 
retardation motor is switched from the halt to reverse revolution as shown at (b) in 

30 FIG. 19. The torque for the roller 760 turns out to be TB. 
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[0137] When two or more thin sheet- sheets P is -are p icked up by the supply 
roller 740 for two or more number of sheets and reached reach the nip point, the 
sheets P face a stronger retarding torque of torque TB. This makes separation 
among the sheets P easier. The friction coefficient \x among the sheets P is 
5 normally within an approximate range \x = 0. 3 - 0. 7. As described earlier, the 
higher friction coefficient |i is liable to introduce the overlaid sheet transfer. In 
the present embodiment, the torque TA is set at a value suitable to those sheets of 
low friction coefficient \i 9 while the torque TB is set at a value suitable to those 
sheets of high friction coefficient |i. Thereby, it is intended to bring the torque 
10 TB into operation as the retarding torque when the sheets of high friction 
coefficient ji are delivered overlaid. 

[0138] Meanwhile, when one thick sheet worth more than two sheets is picked 
up by the supply roller 740 and r e ach e d reach the nip point, the retarding torque 
TB is put into operation. Thick sheets, however, generally have a high rigidity, 

15 so the sheets may not be easily damaged despite the high retarding torque TB. 
[0139] Namely, since thin sheets are vulnerable to a strong retarding torque 
force, the reading device in the present embodiment normally employs the torque 
TA which is suitable to the thin sheets; while in such other cases when thin sheets 
of high friction coefficient |i is-are delivered overlaid, or when one thick sheet is 

20 delivered, it employs the stronger retarding torque TB, for avoiding the overlaid 
transfer of such sheets. 

[0140] Thus in the normal situation, the retardation motor makes normal 
forward revolution and the roller 760 is set at torque TA; as soon as the sheet 
thickness detection means detects a thickness worth two or more number of sheets, 

25 torque for the roller 760 is switched to TB. In this way, the torque value 
effective on sheet P is TA when one thin sheet P is picked up by the supply roller 
740; whereas, the torque TB is brought into effect when two or more nu mb e r of 
thin sheets P, or one thick sheet worth more than two sheets are picked up. 
[0141] One thin sheet P faces a low torque TA and possible damage thereon 

30 can be prevented; while overlaid sheets P, or a thick sheet, face a high torque TB 



and effectiveness of the overlaid transfer prevention can be enhanced. The 
switching of the torque values for the roller 760 can be made by an easy 
procedure of controlling the revolving direction of output shaft 870 of a 
retardation motor, which is driving drives the roller. 
5 [0142] Referring to FIG. 18(b), the area of the normal separation region moves 
upward along with the increasing torque value T set for the roller 760. Therefore, 
it is preferred, when switching the torque for roller 760 from the low TA to the 
high TB, to switch the pressing force F of separation roller 750 simultaneously. 
The optimum pressure value should preferably be as-such that |l_is locating 
10 located in the middle zone of the normal separation region in the chart; the 
optimum pressure values corresponding to the torque values TA, TB and TA + TB 
are, respectively, FA, FB and FA + FB. 

[0143] The pressing force F can be switched, for example, by making use of a 
mechanism for adjusting the pressure of roller 220 described with reference to 
15 FIG. 2. Or, the pressure of roller 210 may be adjusted instead by using a similar 
mechanism for the same purpose. Namely, the overlaid sheet transfer can be 
prevented with a higher reliability, by adjusting the nipping force between the 
roller 210 and the roller 220 at the same time when the torque for the roller 220 is 
switched. 

20 [0144] In accordance with the present invention, the overlaid sheet transfer is 
avoided with a high reliability, by automatically switching, according to thickness 
of the sheet material, a plurality of torque limiters effecting on the retardation 
roller; thereby adjusting torque for the retardation roller. 

[0145] Furthermore, the overlaid sheet transfer can be avoided with a higher 
25 reliability, by introducing a structure in which the nipping force between the 
separation roller and the retardation roller is adjusted when the torque limiters are 
switched; thereby shifting the nipping force between the separation roller and the 
retardation roller in accordance with an adjusted torque value set for the 
retardation roller. 

30 [0146] Still further, in the present invention, the torque values for the 
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retardation roller can be set in advance at certain specific values in accordance 
with kind of materials of the sheet (friction coefficient). Thus the overlaid sheet 
transfer can be avoided with varieties of sheet materials, by pre-adjusting the 
torque value for the retardation roller to be suitable to the sheet material. 

5 

[0147] In the foregoing examples, description has been made using paper 
sheets. However, the sheet material is not limited to paper in the image readers 
or the sheet feeders in accordance with the present invention. The present 
invention is of course applicable to various kinds of plastic sheets or any other 
10 sheet materials, in so far as they accept printing of information thereon. 
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ABSTRACT OF THE DISCLOSURE 

An image reader comprising a reading glass plate facing ta-an optical 
scanning system and a platen roller provided opposing opposite to the reading 
5 glass plate; both being grounded. It is combined with an automatic sheet feeder, 
which comprises a retardation roller containing torque limiters and corrugation 
rollers. Optimiz e d A n optimized combination of these rollers provides an ideal 
sheet transfer and avoids overlaid sheet transfer. Generation of paper dusts dust 
and toner particles is minimized in the optimized sheet transfer. Furthermore, 
10 sticking of such dusfe njust and particles on the reading glass plate and the platen 
roller is prevented in an image reader of the present invention. Thus the image 
reader reads out high quality images without being affected by dispersed paper 
dusts dust or toner particles, while overlaid transfer of mother document sheets is 
prevented in the sheet feeder. 
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